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(54) COATED SINTERED HARD ALLOY 

(57)Abstract: 

PURPOSE: To suppress the abnormal damage of the edge of a cutting tool caused by the peeling of a 
hard layer generated at the time of subjecting steel and cast iron to cutting and to improve the service 
life of the cutting tool by increasing the adhesive strength of a hard layer to a base metal. 
CONSTITUTION: The surface of a sintered hard alloy base metal constituted of hard grains essentially 
consisting of tungsten carbide and contg. at least one kind selected from the group of the carbides, 
nitrides and carbon nitrides of 4a, 5a and 6a group metals in the periodic table and a bonding phase 
essentially consisting of iron group metals is, e.g. subjected to brush grinding. In this way, a hard layer 
of TiC, TiN, TiCN, AI203 or the like is formed on the surface having 0.15 to 0.4um average surface 
roughness Ra and in which grinding flaws are formed in the random direction to obtain the coated 
sintered hard alloy. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is suitable for the cut of steel or cast iron, and relates to a detail at the 
adhesive improvement to the cemented carbide base material of an enveloping layer about the covered cemented 
carbide in which the hard layer was formed on the front face 
[0002] 

[Description of the Prior Art] Conventionally, although cemented carbide is used abundantly as an ingredient 
suitable for a cutting tool, since the degree of hardness is small, the so-called covered cemented carbide which 
raised abrasion resistance is known by forming the hard film in the front face of this cemented carbide. 
[0003] Usually, when forming a hard layer on the surface of cemented carbide, after usually forming a direct hard 
layer in the case side of the calcinated cemented carbide or processing a base material front face, forming a hard 
layer is performed. As the processing approach on the front face of a base material, the approach of carrying out a 
grinding process by the diamond and the GC grindstone and the method of reducing the variation in the abrasion 
loss during a chip by forming a hard layer, after carrying out mirror finish processing with a diamond abrasive grain 
recently, although the approach of carrying out barrel finishing etc. is learned are proposed by JP,62-74508 A for 
example. Moreover, in order to improve the adhesion of a hard layer, after carrying out mirror plane processing 
performing predetermined heat treatment is also proposed by JP,4-63604,A. 

[0004] In addition, as an approach of smoothing a base material front face, there is also the approach of making fine 

grain size of a grinding stone and grain size of an abrasive grain 

[0005] 

[Problem(s) to be Solved by the Invention] In the conventional approach, when a direct hard layer was formed in 
the case side of a base material, heterogeneous layers, such as a decarburized layer metallurgy group enriched 
horizon generated unescapable by sintering, existed in the cemented carbide front face, moreover since surface 
roughness was large, the adhesion of the hard layer of a base material fell, and there was a problem of producing 
film exfoliation at the time of a cut. Moreover, by the approach of carrying out the grinding process of the base 
material front face, although the heterogeneous layer was removable to some extent, the polish blemish located in a 
line with the one direction might remain in the cemented carbide front face after the grinding process directivity 
might occur in the bond strength of a base material and a hard layer by this, and it might exfoliate according to the 
direction of stress. Moreover, according to the approach of carrying out mirror plane processing of the base material 
tront face, the adhesion of a base material and a hard layer is inadequate, and there were problems like it is not 
mass production-hke for a routing counter to increase by the approach of heat-treating further. 
[0006] 

[Means for Solving the Problem] The knowledge of adhesion with the base material of a hard layer improving is 
earned out by this invention person's etc. processing the front face of the cemented carbide after baking into extent 
from which the main average-of-roughness-height Ra is set to 0. 1 5-0.4 micrometers, as a result of repeating 
examination about the above-mentioned trouble, and forming a hard layer after that. 
[0007] The hard particle containing at least one sort which this invention uses tungsten carbide as a principal 
component based on the above-mentioned knowledge, and is chosen from the group of the carbide of periodic table 
the 4a, 5a, and 6a group metal, a nitride, and carbon nitride, On the front face of the cemented carbide base material 
which consists of a binder phase with which it is mainly concerned, an iron-group metal Periodic table the 4a In the 
the covered cemented carbide by which, as for a comb, at least one sort of monolayers chosen from 5a group metal 
and the carbide of aluminum, a nitride, carbon nitride, and an oxide also come to cover the hard layer which 
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consists of two or more layers It is characterized by average surface roughness Ra of the front face of said cemented 
carbide base material which contains the edge of a blade at least being 0. 1 5-0.4 micrometers. It is desirable to form 
the polish blemish in the random direction especially of the surface treatment of a base material. 
[0008] Hereafter, this invention is explained in full detail. The cemented carbide generally used from the former is 
adopted, and the cemented carbide base material used by this invention specifically uses tungsten carbide as a 
principal component, Consisting of a binder phase which is mainly concerned with iron-group metals, such as a 
hard particle containing at least one sort furthermore chosen from the group of the carbide of periodic table the 4a, 
such as Ti, Zr, Hf, V, Nb, Mo, and Cr, 5a, and 6a group metal, a nitride, and carbon nitride, and Co, nickel, a hard 
phase exists by 85 to 92 in the whole quantity volume %, and a binder phase exists at a rate of 8 - 15 volume %. ^ 
[0009] This cemented carbide mixes the raw material powder of each component which forms a hard phase and a 
binder phase at a predetermined rate, and is usually obtained by calcinating what was fabricated in a 1350-1550- 
degree C vacuum ambient atmosphere. 

[0010] the hard layer formed in the front face of the above-mentioned cemented carbide base material on the other 
hand - TiC, TiCN, TiN, TiAIN, and aluminum 203 etc. ~ at least one sort chosen from periodic table the 4a, 5a 
group metal and the carbide of aluminum, a nitride, carbon nitride, and an oxide consists of a monolayer or a'thing 
formed two or more layers. Usually, such a hard layer is formed by 1-15-micrometer thickness by physical vapor 
deposition, such as a chemical-vapor-deposition method, and the sputtering method, vacuum deposition, etc. 
[001 1] Heterogeneous layers, such as a decarburized layer metallurgy group enriched horizon, exist, and, moreover, 
the surface roughness is dramatically as large as about 0.7 micrometers or more at average-of-roughness-height Ra ' 
as the cemented carbide base material was mentioned above in the case side after baking. Such existence of a 
heterogeneous layer needs to remove in order to reduce the adhesion of a hard layer and a base material. 
[0012] Then, according to this invention, it is important to perform surface treatment so that surface granularity 
may be set to 0. 15-0.4 micrometers by average-of-roughness-height Ra at the same time it removes this 
heterogeneous layer. 

[0013] When exfoliation by the skid of a hard layer will arise if Ra is smaller than 0.15 micrometers, and Ra 
exceeded 0.4 micrometers, since the irregularity on the front face of a base material was large, the average surface 
roughness at this time was limited to the above-mentioned range for that adhesion falling and film exfoliation of a 
hard layer arising. 

[0014] Although various kinds of approaches are learned as an approach of controlling the surface roughness of 
cemented carbide, For example, according to barrel finishing, it is difficult to grind to the above-mentioned surface 
roughness, and since directivity is moreover in a polish blemish, adhesion of a hard layer is uneven and it is 
difficult [ it ] for directivity to arise in exfoliation, and to carry out mirror plane processing by the approach with a 
diamond brush, and for surface roughness to become smaller than the above-mentioned range too much, and to 
control in the range of this invention. 

[0015] Then, according to this invention, if brushing is used, it will become easy to process it into the above- 
mentioned surface roughness. Moreover, according to this brushing, since a polish blemish is formed in the 
direction random in the front face after polish, even if it forms a hard layer, adhesion is uniform, and high adhesion 
is given. 
[0016] 

[Function] According to this invention, the adhesion to the base material of a hard layer can be raised by controlling 
the cemented carbide front face which forms a hard layer to 0. 15-0.4 micrometers by average-of-roughness-height 
Ra. Furthermore, by forming a polish blemish in the direction random on the cemented carbide front face, since 
there is no directivity in the proof stress over the stress from the outside of a hard layer, the uniform adhesion to the 
base material of a hard layer can be given. The cutting tool which has the cutting-ability ability stabilized by this, 
without producing anomalous attrition can be obtained 
[0017] 

[Example] As raw material powder, commercial mean particle diameter prepared WC powder which is 6 
micrometers, Co powder, TiC powder, and TaC powder, blended these powder with 85 % of the weight of WC(s) 3 
3 % of the weight of TiC(s), 0. 1 5 % of the weight of TiN(s), 4.85 % of the weight of TaC powder, and the 
presentation which it becomes from 7 % of the weight of Co(es), added C powder further, carried 'out wet-blending 
grinding in the vibration mill for 12 hours, and fabricated in SNMG120408 configuration after desiccation. 
[0018] Among the vacuum, this Plastic solid was held for 1 hour, and was sintered at 1450 degrees C, and the 
cemented carbide base material which contains the free carbon of a C-3 mold degree of porosity inside was 
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produced. 

[0019] The heterogeneous layer which the pore by decarbonization generated existed in the front face of this base 
material. The hard layer which becomes the thing which carried out barrel finishing to this invention article which 
changed an abrasive grain and the processing time and carried out brushing of the outside surface (flank) of this 
base material with the diamond brush, and the thing which carried out mirror plane processing with diamond 
powder from TiC7micrometer and aluminum2 03 3micrometer with a CVD method was formed, and the result of 
having measured and measured surface granularity and the bond strength of a hard layer with the scratch circuit 
tester was shown in a table 1 . 
[0020] 



No. 


MM AM — J J W% 


Affile £ 
Ra Cum) 


la -V J J 

(N) 


1 




0.16 


4 8 


2 




0. 1 9 


5 3 


3 




0. 2 5 


5 0 


4 




0. S 8 


4 9 


* 5 




0. 4 8 


3 5 


* 6 




0. 4 6 


2 0 


* 7 




0. 1 2 


3 5 



[0021] Based on this invention, as for each sample by which surface roughness was controlled by 0.15-0.4 
micrometers, high adhesion force was shown so that clearly from a table 1. 

[0022] Next, when the desquamative state of a hard layer [ in / for a work material SCM 435 / a flank ] was 
observed after the cut for 10 minutes by peripheral -speed 260 m/min, 2mm of slitting, and delivery 0.3 mm/rev, 
although this invention article was not accepted for exfoliation at all, exfoliation generated each sample in which 
surface roughness deviated from 0. 15-0.4 micrometers by Ra by barrel finishing and mirror plane processing. In 
addition, the random polish blemish was formed in the base material front face of this invention article which 
carried out brushing in the surface observation after the surface treatment of a base material. 
[0023] As example 2 raw-material powder, WC powder which is 6 micrometers, Co powder, TiC powder, and TaC 
powder were prepared, and commercial mean particle diameter blended with 90 % of the weight of WC(s), 2 % of 
the weight of TiC(s), 2 % of the weight of TaC powder, and the presentation which it becomes from 6 % of the 
weight of Co(es), carried out wet-blending grinding in the vibration mill for 12 hours, and fabricated these powder 
in CNMA120412 configuration after desiccation. Among the vacuum, this Plastic solid was held for 1 hour, and 
was sintered at 1500 degrees C, and the cemented carbide base material was produced. 

[0024] the front face of this cemented carbide - an example 1 - the same - brushing, barrel finishing, and mirror 
plane processing - giving - that front face - TiN, TiC, and aluminum 203 from ~ the becoming hard layer was 
formed with the CVD method, and the bond strength of a hard layer was measured. As a result of measurement, as 
shown in a table 2, the cemented carbide of this invention showed the outstanding adhesion like the example 1. 
[0025] 
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it* 

No. 




Ra (am) 


(N) 


8 




0. 1 7 


7 9 


9 




0. 1 9 


8 0 


10 




0.3 5 


8 5 


* 11 




0. 4 7 


6 0 


♦ 12 


ftp? inx 


0. 1 1 


7 0 



[A table 2] * &lt*mi<t>imt[><t>Kn**+ 9 

[0026] next as a work material - the sleeve material (cast article) of entering [ with a width of face / of FCD45 / 
of 5mm ] 4 slots peripheral-speed 200 m/min, 1.5mm of slitting, and delivery 0.3 mm/rev - after the cut during 
15 minutes, and a nose -- when the gestalt of wear was observed, although the wear gestalt was parallel to the edge 
of a blade and linear in this invention article, it was a concavo-convex intense wear gestalt in the barrel finishing 
article and the mirror plane workpiece. In addition, in the surface observation after the surface treatment of a base 
material, the random polish blemish was formed in the base material front face of this invention article like the 
example 1. 
[0027] 

[Effect of the Invention] According to this invention, the bond strength to the base material of a hard layer can be 
raised, the abnormality breakage on the edge of a blade by exfoliation of the hard layer which this generates at the 
time of cutting of steel or cast iron can be controlled, and the life of a cutting tool can be improved as explained in 
full detail above. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hard particle containing at least one sort which uses tungsten carbide as a principal component and is 
chosen from the group of the carbide of periodic table the 4a, 5a, and 6a group metal, a nitride, and carbon nitride, 
On the front face of the cemented carbide base material which consists of a binder phase with which it is mainly 
concerned, an iron-group metal Periodic table the 4a, In the covered cemented carbide by which, as for a comb, at 
least one sort of monolayers chosen from 5a group metal and the carbide of aluminum, a nitride, carbon nitride, and 
an oxide also come to cover the hard layer which consists of two or more layers The covered cemented carbide 
characterized by average surface roughness Ra of the front face of said cemented carbide base material which 
contains the edge of a blade at least being 0. 15-0.4 micrometers. 

[Claim 2] The covered cemented carbide according to claim 1 characterized by forming the polish blemish in the 
direction random on said base material front face. 



[Translation done.] 
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